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[SUBJECT OF THE INVENTION] 

It installs a plating part and a control part in the 
separate room, performs the operation which 
generates the contamination by dirty operation 
of a maintenance etc. in the room in which a 
control part is installed as much as possible, 
and makes maintenance operation of a plating 
part to the minimum, and provides a plating 
apparatus which does not create the problem of 
the contamination from a plating part, does not 
discharge O2 gas and H 2 gas at the same place, 
and has high safety . 



£> o # £rfT ft 9 £> o # g|3 1 

»i-i &)&m-tz> tm^s m 



[PROBLEM TO BE SOLVED] 

In the plating apparatus which comprises a 
plating part 1 which performs plating, and a 
control part 2 which performs adjustment of a 
plating solution etc., the plating part 1 is 
equipped with the plating tank 1-2 which 
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electrode 1-3 and the plated base plate 1-4 as a 
negative electrode to perform plating, as well as 
accommodating a plating solution 1-1, the 
control part 2 is equipped with the adjustment 
tank 2-1 which adjusts the component and/or 
concentration of a plating solution 1-1, and the 
liquid replenishment mechanism which injects 
replenishment agent liquid into the plating 
solution 1-1 of the adjustment tank 2-1, it 
provided the liquid circulation mechanism which 
circulates the plating solution 1-1 of the 
adjustment tank 2-1 of a control part 2, and the 
plating tank 1-2 of the plating part 1, and 
installed the plating part 1 in 1st room, and the 
control part 2 in 2nd room. 




Configuration example of plating apparatus related to this invention 

1 : Plating part 

1-1 : Plating solution 
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1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 



[CLAIMS] 
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[CLAIM 1] 

A plating apparatus, in which in the plating 
apparatus which comprises a plating part which 
performs plating, and a control part which 
performs adjustment of a plating solution etc., 
said plating part is equipped with the plating 
tank which arranges by opposing the 
positive-electrode electrode and the plated 
base plate as a negative electrode to perform 
plating, as well as accommodating a plating 
solution, said control part is equipped with the 
adjustment tank which adjusts the component 
and/or concentration of a plating solution, and 
the liquid replenishment mechanism which 
injects replenishment agent liquid into the 
plating solution of the adjustment tank, it 
provides the liquid circulation mechanism which 
circulates the plating solution of the adjustment 
tank of said control part, and the plating tank of 
said plating part, and installed said plating part 
in 1st room, it installed said control part in 2nd 
room. 



[CLAIM 2] 

A plating apparatus, in which in the plating 
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apparatus which comprises a plating part which 
performs plating, and a control part which 
performs adjustment of a plating solution etc., 
said plating part is equipped with the plating 
chamber sectioned into the anode-side 
chamber and the negative-electrode side 
chamber by the ion-exchange membrane or the 
porous membrane, it arranges, in opposing, the 
insoluble positive-electrode electrode in this 
anode-side chamber and the plated body as a 
negative electrode in this negative-electrode 
side chamber, sandwiching this ion-exchange 
membrane or porous membrane, while 
accommodating electrolyte in this anode-side 
chamber, it structures to perform plating by 
accommodating plating solution in this 
negative-electrode side chamber, said control 
part is equipped with the adjustment tank 
sectioned into the anode-side chamber and the 
negative-electrode side chamber by the high 
film of ion selectivity, it arranges, in opposing, 
the soluble positive-electrode electrode in this 
anode-side chamber and the negative-electrode 
electrode in this negative-electrode side 
chamber, by sandwiching the high film of this 
ion selectivity, this anode-side chamber 
accommodates electrolyte in this 
negative-electrode side chamber while 
accommodating a plating solution, it structures 
to elute metal ion from this soluble 
positive-electrode electrode, it is equipped with 
the liquid replenishment mechanism which 
replenishes a plating solution or/and an additive 
agent to this anode-side chamber, and 
replenishes electrolyte or/and an additive agent 
to this negative-electrode side chamber, it 
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provides the liquid circulation mechanism which 
each circulates said electrolyte and a plating 
solution separately between the plating 
chamber of said plating part and the adjustment 
tank of a control part, 

It installs said plating part in 1st room and said 
control part in 2nd room. 
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[CLAIM 3] 

oOi6o A plating apparatus, in which in the plating 
apparatus of Claim 1 or 2, said 1st room is a 
clean room and said 2nd room is a utility room 
whose degree of cleanness is lower than this 
clean room. 
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[CLAIM 4] 

A plating apparatus, in which in the plating 
apparatus of any 1 of claims 1 thru/or 3, the 
control part installed in said 2nd room is one, 
while the plating part installed in said 1st room 
is two or more. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0 0 0 1 ] 



[0001] 



[TECHNICAL FIELD OF THE INVENTION] 

This invention relates to a plating apparatus. 
Specifically, it is related with a suitable plating 
apparatus to perform metal plating to base 
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plates, such as a semiconductor wafer, in a 
semiconductor manufacture process etc. 
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[0002] 
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[PRIOR ART] 

In the semiconductor manufacture process, the 

plating process is used abundantly as the object 

for wiring, or for with film. 

FIG. 5 is the figure showing the composition of 

this kind of the past of plating apparatus. 

A plating apparatus constitutes of the plating 

part 1 and a control part 2 so that it may 

illustrate. 

And the plating tank 1-2 is installed in the 
plating part 1, and the replenishment tank 2-2 
and the replenishment tank 2-3 are installed in 
the control part 2. 
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[0003] 

A plating solution 1-1 is accommodated in the 
plating tank 1-2, in this plating solution 1-1, the 
plated base plate 1-4 and the positive-electrode 
electrode (solubility) 1-3 with which the jig was 
equipped oppose, and are arranged, between 
this plated base plate 1-4 and the 
positive-electrode electrode 1-3, the plating 
power source 1-5 is connected. 
Moreover, a pump 1-6 and a temperature 
regulator 1-7 are provided, a plating solution 1-1 
is sent to a temperature regulator 1-7 with a 
pump 1-6, it adjusts to the optimal temperature 
for this temperature regulator 1-7 performing 
plating, and reconstructs to the plating tank 1-2. 
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[0004] 

The plating solution (for example, H 2 S0 4 
solution of fixed concentration) 1-1 of fixed 
concentration is accommodated in the 
replenishment tank 2-3, a plating solution 2-5 is 
supplied to the plating tank 1-2 through piping 3 
with a pump 2-7, the adding agent liquid 2-4 is 
accommodated in the replenishment tank 2-2, 
the plating tank 1-2 is supplied through piping 4 
with a pump 2-6. 

At the time of a standup, the new plating 
solution 2-5 is thrown into the plating tank 1-2, it 
analyzes a composition and concentration of 
the plating solution 1-1 in the plating tank 1-2 by 
the analyser which it does not illustrate at the 
time of operation, the adding agent liquid 2-4 
and a plating solution 2-5 are supplied to the 
plating tank 1-2 from the replenishment tank 2-2 
or the replenishment tank 2-3 so that this 
composition and concentration may be 
maintained by the fixed value. 



4 1 m&nm 
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[0005] 

If a plating current is supplied electricity from 
the plating power source 1-5 between the 
plated base plate 1-4 and the positive-electrode 
electrode 1-3, the metal ion (for example, Cu 2+ ) 
discharged from the soluble positive-electrode 
electrode (for example, phosphorus-containing 
copper electrode) 1-3 will attach to the surface 
of the plated base plate 1-4, a metal plating film 
is formed. 

Since the positive-electrode electrode 1-3 
discharges and exhausts the metal ion in the 
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positive-electrode electrode 1-3 regularly. 
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[0006] 

In the plating process using the 
above-mentioned plating apparatus, a plating 
solution is a solution containing a metal ion, and 
if it attaches to a member, the metal ion will 
precipitate and it will attach. 
Moreover, the adhering metal may be 
transferred or encroachment diffused. 
Moreover, if a plating solution or its mist is 
vaporized, crystallization will precipitate it, a 
solid powder arises. 

A these metallic attachment and crystalline 
powder constitute a contamination of a clean 
room, a semiconductor wafer, and circuit 
material. 
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[0007] 

In a semiconductor manufacture process, if 
these plating treatment is performed in a clean 
room when embedding the fine wiring slot 
formed in the surface of a semiconductor wafer 
by metal plating, it is convenient in respect of a 
production control etc. 

However, when the plating apparatus which is 
made up of the above-mentioned plating part 1 
and a control part 2 is installed in a clean room, 
it must install the replenishment tank 2-2, the 
replenishment tank 2-3, a liquid analyser (not 
shown), etc. of a control part 2 in a clean room, 
and the problem of the above contaminations 
arises at the time of maintenance operation. 
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[0008] 

FIG. 6 is the figure showing the example of 
composition of the plating apparatus which 
used the insoluble positive-electrode electrode 
of the past. 

A plating apparatus constitutes of the plating 
part 1 and a control part 2 so that it may 
illustrate. 

And in the plating part 1 , it comprises the plating 
chamber 1-24 and adjustment tank 1-31 of a 
hermetic type, it comprises the replenishment 
tank 2-2, 2-3, 2-17,2-23 in a control part 2. 
As for an anode-side chamber 1-24a and 
negative-electrode side, the plating chamber 
1-24 of the plating part 1 is sectioned into 
chamber 1-24b by an ion-exchange membrane 
1-25, it sandwiched this ion-exchange 
membrane 1-25, and it opposed the plated base 
plate 1-4 in the anode-side chamber, and the 
negative-electrode side arranges the insoluble 
positive-electrode electrode 1-23 to it at 
chamber 1-24b. 
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[0009] 

As for an anode-side chamber 1-31 a and 
negative-electrode side, an adjustment tank 
1-31 is sectioned into chamber 1-31b by an 
ion-exchange membrane 1-27, it sandwiched 
this ion-exchange membrane 1-27, and it 
opposed the negative-electrode electrode 1-29 
in anode-side chamber 1-31 a, and the 
negative-electrode side arranges the soluble 
positive-electrode electrode 1-28 to it at 
chamber 1-31b. 

Between the positive-electrode electrode 1-28 
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and the negative-electrode electrode 1-29, the 
adjustment-tank power source 1-33 is 
connected. 

It accommodates a plating solution in 
anode-side chamber 1-31 a, the 
negative-electrode side has accommodated 
electrolyte in chamber 1 -31 b. 
When a fixed voltage is impressed from the 
adjustment-tank power source 1-33 between 
the positive-electrode electrode 1-28 and the 
negative-electrode electrode 1-29, it elutes a 
metal ion from the soluble positive-electrode 
electrode 1-28. 
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[0010] 

As for the negative-electrode side of the plating 
chamber 1-24, with a pump 1-14, the plating 
solution 1-1 of anode-side chamber 1-31 a of an 
adjustment tank 1-31 is supplied to chamber 
1-24b through a filter 1-16 and piping 1-20, as 
for a negative-electrode side, the electrolyte of 
chamber 1-31b is supplied to anode-side 
chamber 1-24a of the plating chamber 1-24 
through a filter 1-17 and piping 1-21 with a 
pump 1-15. 

Moreover, the electrolyte 1-22 of anode-side 
chamber 1-24a of the plating chamber 1-24 and 
the plating solution 1-1 of chamber 1-24b is 
designed to return to negative-electrode side 
chamber 1 -31 b and anode-side chamber 1-31 a 
of an adjustment tank 1-31 , respectively. 
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[0011] 

1 It impresses a fixed voltage from the plating 
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power source 1-5 between the 
positive-electrode electrode 1-23 of the plating 
chamber 1-24, and the plated base plate 1-4, a 
metal plating film is formed in the surface of the 
plated base plate 1 -4 by supplying electricity a 
plating current to this positive-electrode 
electrode 1-23 and the plated base plate 1-4. 
By performing plating by the plating chamber 
1-24, the metal ion (for example, Cu 2+ ) 
consumed is replenished from an adjustment 
tank 1-31. 



[0012] 
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[0012] 

As mentioned above, when using the insoluble 
electrode for the positive-electrode electrode 
1-23 of the plating part 1, it does not need 
positive-electrode electrode exchange, but the 
part maintenance operation decreases. 
However, the positive-electrode electrode 1-28 
of an adjustment tank 1-31 needs maintenance 
operation of exchange. 

O2 gas is discharged near the positive-electrode 
electrode 1-23 of the plating chamber 1-24, h 2 
gas is discharged near the negative-electrode 
electrode 1-29 of an adjustment tank 1-31, 
these gas are not discharged in terms of safety 
preferably in the clean room which is the same 
room. 
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of view, and is made up of a plating part and a 
control part, it installs a plating part and a 
control part in the separate room, it performs 
operation which the contamination by dirty 
operation of a maintenance etc. generates in 
the room in which it installs a control part as 
much as possible, and makes maintenance 
operation of a plating part into the minimum, it 
aims at providing the plating apparatus with 
which the problem of a contamination occurs 
from a plating part and as for which things are 
not. 
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[0014] 

Moreover, it aims at O2 gas and H 2 gas not 
being discharged to the same place, and 
providing a high safety plating apparatus. 
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[MEANS TO SOLVE THE PROBLEM] 

In the plating apparatus which is made up of a 
plating part in which invention of Claim 1 
performs plating in order to solve the 
above-mentioned problem, and a control part 
which performs adjustment of a plating solution 
etc., a plating part comprises the plating tank 
which opposes and arranges the plated body as 
the positive-electrode electrode and a negative 
electrode, and performs plating while 
accommodating a plating solution, a control part 
comprises the adjustment tank which adjusts 
the component and/or concentration of a plating 
solution, and the liquid replenishment 
mechanism in which it injects a replenishment 
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agent liquid into the plating solution of this 
adjustment tank, it provides the liquid circulation 
mechanism which circulates the plating solution 
of the adjustment tank of a control part, and the 
plating tank of a plating part, and installs a 
plating part in 1st room, it installed the control 
part in 2nd room. 

It is characterized by the above-mentioned. 
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[0016] 

Moreover, in invention of Claim 2 to the plating 
apparatus which is made up of a plating part 
which performs plating, and a control part which 
performs adjustment of a plating solution etc., a 
plating part comprises the plating chamber 
sectioned into the anode-side chamber and the 
negative-electrode side chamber by the 
ion-exchange membrane or the porous 
membrane, it sandwiches this ion-exchange 
membrane or porous membrane, and it 
opposes the insoluble positive-electrode 
electrode in this anode-side chamber, opposes 
the plated body as a negative electrode in this 
negative-electrode side chamber, and arranges, 
while accommodating electrolyte in this 
anode-side chamber, it comprises so that a 
plating solution may be accommodated in this 
negative-electrode side chamber and plating 
may be performed, a control part comprises the 
adjustment tank sectioned into the anode-side 
chamber and the negative-electrode side 
chamber by the high film of ion selectivity, it 
sandwiches the high film of this ion selectivity, 
and it opposes the soluble positive-electrode 
electrode in this anode-side chamber, opposes 
the negative-electrode electrode in this 
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negative-electrode side chamber, and arranges, 
this anode-side chamber accommodates 
electrolyte in this negative-electrode side 
chamber while accommodating a plating 
solution, it comprises so that a metal ion may be 
eluted from this soluble positive-electrode 
electrode, it comprises the liquid replenishment 
mechanism which replenishes a plating solution 
or/and an additive agent to this anode-side 
chamber, and replenishes electrolyte or/and an 
additive agent to this negative-electrode side 
chamber, it provides the liquid circulation 
mechanism which each circulates electrolyte 
and a plating solution separately between the 
plating chamber of a plating part, and the 
adjustment tank of a control part, and installs a 
plating part in 1st room, it installed the control 
part in 2nd room. 

It is characterized by the above-mentioned. 



[0017] 
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[0017] 

It installs a plating part in 1st room as 
mentioned above, since dirty maintenance 
operation of implantation of the additive agent 
for adjustment of the component of a plating 
solution, extraction of the plating solution for 
mixing of other liquid, the temperature control of 
a plating solution, and componential analysis, 
etc. can be performed by having installed the 
control part in 2nd room by concentrating in 2nd 
room in which the control part different from 1st 
room in which the plating part is installed is 
installed, the problem of a contamination hardly 
happens from a plating part. 
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[0018] 

Moreover, since the above-mentioned 
composition is used for invention of Claim 2, 0 2 
gas occurs near the insoluble positive-electrode 
electrode of the plating chamber of a plating 
part, h 2 gas occurs near the negative-electrode 
electrode of the adjustment tank of a control 
part. 

However, the plating part and the control part 
are installed in the separate room, therefore 
It becomes a high safety plating apparatus by 
discharging to atmospheric air separately, 
without discharging 0 2 gas and H 2 gas to the 
same place. 



[0019] 
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[0019] 

Moreover, in invention of Claim 3 to the plating 
apparatus of Claim 1 or 2, 1st room is a clean 
room. 

It is characterized by 2nd room being a utility 
room whose degree of cleanness is lower than 
this clean room. 
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[0020] 

Let 1st room in which a plating part is installed 
as mentioned above be a clean room, making 
into a utility room 2nd room in which a control 
part is installed, it concentrates by the utility 
room in which the control part is installed, and 
can perform dirty maintenance operation above. 
Therefore, it can avoid a contamination of a 
clean room as much as possible. 
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[0021] 

Moreover, in the plating apparatus of any 1 of 
claims 1 thru/or 3, it is characterized by 
installing the analyser which extracts some 
plating solutions of an adjustment tank and 
measures an analysis and/or concentration of 
the component in 2nd room. 

[0022] 

Moreover, in the plating apparatus of any 1 of 
claims 1 thru/or 3, it provided the temperature 
regulator which adjusts the temperature of the 
liquid accommodated in the adjustment tank. 
It is characterized by the above-mentioned. 

[0023] 

Moreover, in invention of Claim 4 to the plating 
apparatus of any 1 of claims 1 thru/or 3, the 
control part installed in 2nd room is 
characterized by being one to the plating part 
installed in 1st room being plurality. 



[0024] 

[EMBODIMENT OF THE INVENTION] 

Hereafter, based on drawing, it demonstrates 
the example of Embodiment of this invention. 
FIG. 1 is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 

In FIG. 1, the part which attached the same 
code as FIG. 5 being the same, or the 
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considerable part is shown (suppose hereafter 
that it is similar also in other drawing). 
As shown in FIG. 1, this plating apparatus is 
made up of a plating part 1 and a control part 2. 
The plating part 1 is installed in 1st room where 
the degree of cleanness of a clean room etc. is 
high, a control part 2 is installed in 2nd room 
where the degrees of cleanness, such as a 
utility room, are low. 

[0025] 

The plating part 1 comprises the plating tank 
1-2 in which the plating solution 1-1 was 
accommodated, in the plating solution 1-1 of 
this plating tank 1-2, the plated base plate 1-4 
with which the soluble positive-electrode 
electrode 1-3 and a soluble jig were equipped 
opposes, and is arranged. 
Between this positive-electrode electrode 1-3 
and the plated base plate 1-4, the plating power 
source 1-5 is connected, a plating current is 
supplied electricity from the positive-electrode 
electrode 1-3 to the plated base plate 1-4. 
Moreover, 1-6 is a pump and 1-7 is a 
temperature regulator. 

The plating solution 1-1 in the plating tank 1-2 is 
sent to a temperature regulator 1-7 with this 
pump 1-6, it adjusts to a suitable temperature to 
perform plating, and reconstructs to the plating 
tank 1-2. 
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[0026] 

A control part 2 comprises an adjustment tank 
2-1, the replenishment tank 2-2, and the 
replenishment tank 2-3, the adjusted plating 
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solution 1-1 is accommodated in an adjustment 
tank 2-1, the adding agent liquid 2-4 is 
accommodated in the replenishment tank 2-2, 
the plating solution (for example, solution which 
made the cupric sulfate of fixed concentration 
the agent) 2-5 of fixed concentration is 
accommodated in the replenishment tank 2-3. 
The adding agent liquid 2-4 is supplied to an 
adjustment tank 2-1 through piping 2-8 with a 
pump 2-6, a plating solution 2-5 is supplied to 
an adjustment tank 2-1 through piping 2-9 with 
a pump 2-7. 
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[0027] 

The adjustment tank 2-1 and the plating tank 
1-2 are connected for piping 3 and piping 4, the 
plating solution 1-1 of an adjustment tank 2-1 is 
sent to the plating tank 1-2 through a filter 2-11 
and piping 3 with a pump 2-10, the plating 
solution 1-1 of the plating tank 1-2 is sent to an 
adjustment tank 2-1 through piping 4 with a 
pump 1-8. 

That is, piping 3, a pump 2-10, a filter 2-11, 
piping 4, and a pump 1-8 comprise the 
plating-solution circulation mechanism which 
circulates a plating solution 1-1 for between an 
adjustment tank 2-1 and the plating tanks 1-2. 
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[0028] 

In the plating apparatus of the above-mentioned 
composition, by impressing the voltage of a 
fixed value from the plating power source 1-5, 
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the metal ion (for example, Cu 2+ ) discharged 
from the soluble positive-electrode electrode 
(for example, phosphorus-containing copper 
electrode) 1-3 attaches to the surface of the 
plated base plate 1-4, a metal plating film is 
formed. 

In connection with continuation of plating 
operation, and the treatment number of sheets 
of the plated base plate 1-4, a composition, 
concentration, and the amount of plating 
solutions of a plating solution 1-1 vary, therefore 
According to the state of the change, it 
replenishes the adding agent liquid 2-4 of the 
replenishment tank 2-2, and the plating solution 
2-5 of the replenishment tank 2-3 to an 
adjustment tank 2-1, it maintains a composition 
and concentration of a plating solution 1-1 to a 
fixed value. 

In addition, as an adding agent liquid 2-4 of the 
replenishment tank 2-2, an organic adding 
agent liquid (a polymer, a leveler, a carrier, and 
mixed solution of HCI) is used. 
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[0029] 

It installs the plating part 1 in 1st room where 
the degree of cleanness of a clean room etc. is 
high as mentioned above, by installing a control 
part 2 in 2nd room where the degrees of 
cleanness, such as a utility room, are low, it 
becomes only the clearing work of the soluble 
positive-electrode electrode 1-3 in 1st room 
where the degree of cleanness is high, it 
performs dirty operation of the tuning of a 
plating solution etc. which it performs by a 
control part 2 in 2nd room where the degree of 
cleanness is low. 
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Therefore, a possibility of contaminating 1st 
room decreases. 

Moreover, it installs the control part 2 which 
needs an installation space greatly in 2nd room 
where the degree of cleanness is low. 
Therefore, it can economise the installation 
space of 1st precious room where the degree of 
cleanness is high. 
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[0030] 

FIG. 2 is the figure showing the example of 
other composition of the plating apparatus 
based on this invention. 

The plated base plate 1-4 by which the upper 
part of the plating tank 1-2 of the plating part 1 
was equipped with this plating apparatus at the 
base-plate holder 1-9 is arranged horizontally, 
under this plated base plate 1-4, the soluble 
positive-electrode electrode 1-3 provides a fixed 
intervals, and is arranged. 
Moreover, the base-plate holder 1-9 is arranged 
by the sealing member 1-10 so that the upper 
part of the plating tank 1-2 may be sealed. 
Much plating-solution jet-nozzle 1-3a which 
ejects a plating solution 1-1 is formed in the 
positive-electrode electrode 1-3, after that, it 
has covered the direction by casing 1-11 . 
That is, it comprises the positive-electrode 
electrode 1-3 and the nozzle which ejects a 
plating solution 1-1 toward the plated base plate 
1-4 by casing 1-11 . 
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2-1 of a control part 2, it is arranged so that the 
temperature of the plating solution 1-1 in an 
adjustment tank 2-1 can be maintained to fixed 
temperature. 

Moreover, the analyser 2-26 and the 
replenishment tank 2-17 which analyze a 
composition and concentration of the plating 
solution 1-1 sent to the plating tank 1-2 from an 
adjustment tank 2-1 are provided in the control 
part 2. 

The adding agent liquid 2-20 of this 
replenishment tank 2-17 is supplied to an 
adjustment tank 2-1 through piping 2-19 with a 
pump 2-18. 
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[0032] 

The plating part 1 of the above-mentioned 
plating apparatus is installed in 1st room where 
the degree of cleanness of a clean room etc. is 
high, a control part 2 is installed in 2nd room 
where the degrees of cleanness, such as a 
utility room, are low. 

The plating solution 1-1 of an adjustment tank 
2-1 is sent to the plating tank 1-2 through a filter 
2-11 and piping 3 with a pump 2-10, from 
plating-solution jet-nozzle 1-3a of the 
positive-electrode electrode 1-3, it ejects toward 
the plated base plate 1-4. 
The inside of the plating tank 1-2 is full of the 
plating solution 1-1 . 

By impressing the voltage of a fixed value from 
the plating power source 1-5 between the 
positive-electrode electrode 1-3 and the plated 
base plate 1-4, a plating current supplies 
electricity from the positive-electrode electrode 
1-3 to the plated base plate 1-4, and a metal 
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[0033] 

A composition and concentration of the plating 
solution 1-1 sent to the plating tank 1-2 from an 
adjustment tank 2-1 are analyzed by an 
analyser 2-26, based on this analysis result, it 
supplies the replenishment tank 2-3 to the 
plating solution 2-5 for the adding agent liquid 
2-4 to an adjustment tank 2-1 from the 
replenishment tank 2-2. 

Moreover, it replenishes the adding agent liquid 
2-20 from the replenishment tank 2-1 7. 
There are a starter additive agent (Make-up 
additives) required in order to perform a dummy 
plating to an adding agent liquid at the time of a 
plating start and to form a black film in the 
surface of the positive-electrode electrode 1-3, 
and a replenisher additive agent (Replenish 
additives) required at the time of continuation of 
plating operation. 

The adding agent liquid 2-20 of the 
replenishment tank 2-17 is this starter adding 
agent liquid. 

The adding agent liquid 2-4 of the 
replenishment tank 2-2 is a replenisher additive 
agent. 
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[0034] 

It installs the plating part 1 in 1st room where 
the degree of cleanness of a clean room etc. is 
high as mentioned above, by installing a control 
part 2 in 2nd room where the degrees of 
cleanness, such as a utility room, are low, the 
effect similar to the plating apparatus of 



ihtft^c^feo ^^fi t fpItlt^fF composition of being shown in FIG. 1 is 
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obtained. 

It particularly provides the pump 2-10 and filter 
2-11 for a plating-solution circulation, and a 
temperature regulator 2-15 in a control part 
here, and since it installs in 2nd room where the 
degree of cleanness is low, it can also perform 
maintenance operation in 2nd room, therefore 
It is desirable. 
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[0035] 

FIG. 3 is the figure showing the example of 
other composition of the plating apparatus 
based on this invention. 

This plating apparatus comprises the plating 
chamber 1-24 of a hermetic type in the plating 
part 1, in this plating chamber 1-24, the plated 
base plate 1-4 and the insoluble 
positive-electrode electrode 1-23 oppose, and 
are arranged. 

And it arranges an ion-exchange membrane 
1-25 between the plated base plate 1-4 and the 
positive-electrode electrode 1-23, and the 
anode-side chamber 1-24a and 
negative-electrode side divides the plating 
chamber 1-24 in chamber 1-24b. 
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[0036] 

Moreover, the plating-solution tank 1-12 which 
accommodates a plating solution (for example, 
solution which made the cupric sulfate the 
agent) 1-1, and the electrolyte tank 1-13 which 
accommodates electrolyte (for example, 
solution which made the sulfuric acid the agent) 
1-22 are provided in the plating part 1 . 
As for a negative-electrode side, with a pump 
1-14, the plating solution 1-1 of the 
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plating-solution tank 1-12 is supplied to 
chamber 1-24b through a filter 1-16 and piping 
1-20, the plating solution 1-1, as for, this 
negative-electrode side overflowed from 
chamber 1-24b returns to the plating-solution 
tank 1-12. 

Moreover, the electrolyte 1-22 of the electrolyte 
tank 1-13 is supplied to anode-side chamber 
1-24a through a filter 1-17 and piping 1-21 with 
a pump 1-15, the electrolyte 1-22 which 
overflowed from this anode-side chamber 1-24a 
returns to the electrolyte tank 1-13. 
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[0037] 

Moreover, an adjustment tank 2-25 is installed 
in a control part 2, an ion-exchange membrane 
2-27 is installed in this adjustment tank 2-25, 
the anode-side chamber 2-25a and 
negative-electrode side divides the inside of this 
adjustment tank 2-25 in chamber 2-25b. 
As for anode-side chamber 2-25a, the soluble 
positive-electrode electrode (for example, 
phosphorus-containing copper electrode) 2-28 
is arranged, as for the negative-electrode side, 
it sandwiches an ion-exchange membrane 
2-27, and in chamber 2-25b, the 
negative-electrode electrode 2-29 opposes, and 
is arranged at it. 

Moreover, between the positive-electrode 
electrode 2-28 and the negative-electrode 
electrode 2-29, the adjustment-tank power 
source 2-35 is connected, it supplies electricity 
a fixed electric current from this 
positive-electrode electrode 2-28 to the 
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negative-electrode electrode 2-29. 
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[0038] 

Moreover, a plating solution 1-1 is 
accommodated in anode-side chamber 2-25a, 
as for the negative-electrode side, electrolyte 

1- 22 is accommodated in chamber 2-25b. 
Moreover, from the replenishment tank 2-3, in 
the plating solution 2-5, anode-side chamber 

2- 25a arranges the replenishment tank 2-2 to 
the adding agent liquid 2-4 so that the adding 
agent liquid 2-20 can be supplied from the 
replenishment tank 2-17. 

Moreover, it is arranged so that a 
negative-electrode side can supply electrolyte 
2-36 to chamber 2-25b with a pump 2-24 from 
the replenishment tank 2-23. 
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[0039] 

Moreover, a pump 2-30 and a temperature 
regulator 2-32 are connected to anode-side 
chamber 2-25a, it maintains the plating solution 
1-1 of anode-side chamber 2-25a to fixed 
temperature. 

Moreover, as for a negative-electrode side, a 
pump 2-31 and a temperature regulator 2-33 
are connected to chamber 2-25b, a 
negative-electrode side maintains the 
electrolyte 1-22 of chamber 2-25b to fixed 
temperature. 
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[0040] 

As for the negative-electrode side of the 
electrolyte tank 1-13 of the plating part 1, and 
the adjustment tank 2-25 of a control part 2, 
chamber 2-25b is connected for piping 5 and 6, 
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it sends the electrolyte 1-22 with which 
concentration of chamber 2-25b was adjusted 
as for the negative-electrode side to the 
electrolyte tank 1-13 with a pump 2-34, and, as 
for a negative-electrode side, the electrolyte 
1-22 of the electrolyte tank 1-13 is sent to 
chamber 2-25b with a pump 1-19, it maintains 
concentration of the electrolyte of the electrolyte 
tank 1 -1 3 to a fixed value. 
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[0041] 

Moreover, anode-side chamber 2-25a of the 
plating-solution tank 1-12 of the plating part 1 
and a control part 2 is connected for piping 3 
and piping 4, the plating solution 1-1 with which 
a composition of anode-side chamber 2-25a 
and concentration were adjusted is sent to the 
plating-solution tank 1-12 through a filter 2-11 
and piping 3 with a pump 2-21, the plating 
solution 1-1 of the plating-solution tank 1-12 is 
sent to anode-side chamber 2-25a through 
piping 4 with a pump 1-8, it maintains the plating 
solution 1-1 of the plating-solution tank 1-12 to 
the fixed component and fixed concentration. 
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[0042] 

In the plating apparatus of the above-mentioned 
composition, if a plating current is supplied 
electricity from the plating power source 1-5 
between the plated base plate 1 -4 of the plating 
chamber 1-24 of the plating part 1, and the 
insoluble positive-electrode electrode 1-23, the 
metal ion in the negative-electrode side 
chamber 1 -plating solution 1-1 of 24b (for 
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example, Cu 2+ ) will attach to the surface of the 
plated base plate 1-4, it forms a metal plating 
film. 

0 2 gas is discharged near the positive-electrode 
electrode 1-23 during this plating, PH value of 
the electrolyte 1-22 in anode-side chamber 
1 -24a falls. 
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[0043] 

When an electric current is supplied electricity 
from the adjustment-tank power source 2-35 
between the soluble positive-electrode 
electrode (for example, phosphorus-containing 
copper electrode) 2-28 of the adjustment tank 
2-25 of a control part 2, and the 
negative-electrode electrode 2-29, a metal ion 
(for example, Cu 2+ ) elutes from the 
positive-electrode electrode 2-28, while the 
metal ion concentration of a plating solution 1-1 
goes up, H 2 gas is discharged near the 
negative-electrode electrode 2-29, PH value of 
the electrolyte 1-22 in negative-electrode side 
chamber 2-25b goes up. 

It can replenish a metal ion by sending the 
plating solution 1-1 with this high metal ion 
concentration to the plating-solution tank 1-12 
of the plating part 1 with a pump 2-21 . 



[0 0 4 4] 

_Lffi#)o#^gC9#)o^gP 1 J* 

? y — j*^(ot? V 
coi^f? l cD£|$Mi-I£B£tu 

J*^(D? y — >-^CD{gl^ 2 CO 



[0044] 

The plating part 1 of the above-mentioned 
plating apparatus is installed in 1st room where 
the degree of cleanness of a clean room etc. is 
high, a control part 2 is installed in 2nd room 
where the degrees of cleanness, such as a 
utility room, are low. 
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1 — 23 (i^F The positive-electrode electrode 1 -23 of the 



7/24/2006 



30/45 Copyright (C) 2006 The Thomson Corporation. 



JP2000-160390-A 



° ot ^ oc * H" 0 "^! H^^^H ^CH!*^ iP^H 

^^^^w^^. i 



-23 <D3z$:%:ftf£ 5 r i n?£ 

M^iae^^feo^fp 1 

>- ^ ^ ^ II ^£ ft 

2-28 nmmi^h 

J ^ifttH 2-28 CO^^t 



plating chamber 1-24 is insoluble, therefore 
Maintenance operation of the plating part 1 
which did not perform exchange of the 
positive-electrode electrode 1-23, and was 
installed in 1st room where the degree of 
cleanness is high becomes almost 
unnecessary. 

Moreover, the positive-electrode electrode 2-28 
of an adjustment tank 2-25 is solubility. 
Since it exhausts, it is necessary to exchange 
regularly. 

Since clearing work of this dirty 
positive-electrode electrode 2-28 is performed 
in 2nd room where the degree of cleanness is 
low, it is satisfactory. 
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[0045] 

Moreover, the generating discharge of the O2 
gas is carried out near the positive-electrode 
electrode 1-23 of anode-side chamber 1-24a of 
the plating chamber 1-24, the generating 
discharge of the H 2 gas is carried out near the 
negative-electrode electrode 2-29 of an 
adjustment tank 2-25. 

However, as mentioned above, the plating part 
1 is installed in 1st room, and the control part 2 
is installed in 2nd room, therefore 
From there, it can discharge these O2 gas and 
H 2 gas to atmospheric air separately, and it is 
desirable for safety purpose. 
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[0046] 

FIG. 4 is the figure showing the example of 
other composition of the plating apparatus 
based on this invention. 



^l^WtM 0 3CQ£> The point of view that this plating apparatus 
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differs from the plating apparatus shown in FIG. 
3 is a point of view of having removed the 
electrolyte tank 1-13 and the plating-solution 
tank 1-12 from the plating part 1 of the plating 
apparatus of FIG. 3. 

And it lets a filter 2-11 and piping 8 pass for a 
plating solution 1-1 with a pump 2-21 from 
anode-side chamber 2-25a of the adjustment 
tank 2-25 of a control part 2, while the 
negative-electrode side of the direct plating 
chamber 1-24 supplies chamber 1-24b, it has 
reconstructed the plating solution 1-1 as for 
which this negative-electrode side overflowed 
from chamber 1-24b through piping 7 to 
anode-side chamber 2-25a of an adjustment 
tank 2-25. 
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[0047] 

Furthermore, while the negative-electrode side 
of an adjustment tank 2-25 supplies the 
electrolyte 1 -22 of chamber 2-25b to anode-side 
chamber 1-24a of the direct plating chamber 
1-24 through a filter 2-37 and piping 9 with a 
pump 2-34, the negative-electrode side of an 
adjustment tank 2-25 has reconstructed the 
electrolyte 1-22 which overflowed from 
anode-side chamber 1-24a to chamber 2-25b 
through piping 10. 

At this time, O2 gas occurs near the property 
positive-electrode electrode 1-23 of the 
insoluble solution of anode-side chamber 
1-24a. 

Therefore, it lets piping 10 remove gas with the 
gas removal valve 1-32. 
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And the plating part 1 is installed in 1st room 
where the degree of cleanness of a clean room 
etc. is high, a control part 2 is installed in 2nd 
room where the degrees of cleanness, such as 
a utility room, are low. 

By doing in this way, most equipment which 
needs a maintenance is eliminated in the 
plating part 1 , composition becomes still easier, 
therefore 

It compares the effect to the plating apparatus 
of FIG. 3, furthermore, the outstanding effect 
that there is no possibility of contaminating 1st 
room where the degree of cleanness is high is 
acquired. 
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[0049] 

In addition, in the plating apparatus shown in 
FIG.3 and FIG.4, the ion-exchange membrane 
1-25, as for, an anode-side chamber 1-24a and 
negative-electrode side divides the plating 
chamber 1-24 in chamber 1-24b may not be 
limited to an ion-exchange membrane, and a 
porous membrane is sufficient as it. 
Moreover, the ion-exchange membrane 2-27 
which sections the adjustment tank 2-25 of a 
control part 2 into an anode-side chamber 2-25a 
and negative-electrode side chamber 2-25b is 
not limited to an ion-exchange membrane, but 
may be the film which has high ion 
perm selective. 
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[0050] 

Moreover, in the above-mentioned example, in 
the plating apparatus of composition of being 
shown in FIG. 1 - FIG. 4, the example which 
makes a clean room 1st room in which it installs 
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the plating part 1 was shown. 
However, what is sufficient is just the high room 
or region of the degree of cleanness of not the 
thing limited to a clean room but a clean booth, 
a clean bench, a clean box, etc. 
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[0051] 

Moreover, in the example of composition of the 
plating apparatus shown in above-mentioned 
FIG. 1 - FIG. 4, it is illustrating so that the plating 
power source 1-5 may be provided in this 
plating part 1 and it may install in 1st room. 
However, it may provide this plating power 
source 1-5 in 2nd room in which the control part 
2 is installed, and it is sufficient to comprise so 
that electric power may be supplied from this. 
By carrying out like this, it can also perform 
maintenance operation of the plating power 
source 1-5 in 2nd room in which a control part 2 
is installed. 

When using an accumulator particularly for the 
plating power source 1-5, maintenance 
operation of a dirty accumulator will be 
performed in 2nd room where the degree of 
cleanness is low, it is desirable. 
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[0052] 

Moreover, it comprises from an example of 
composition of the plating apparatus shown in 
above-mentioned FIG. 1 - FIG. 4 so that one 
control part may be provided to one plating part 
1. 

However, to the multiple plating part 1, it 
provides one control part 2 and installs the 
multiple plating part 1 in 1st room, it may 



7/24/2006 



34/45 Copyright (C) 2006 The Thomson Corporation. 



JP2000-160390-A 



° ot ^ oc * H" 0 "^! H^^^H ^CH!*^ iP^H 

^^^^w^^. i 



[0 0 5 3] 

*7c, ±mm 1 Tb^m 4 m^h- 
# su 1 £ nfc ^ y - >-s 



provide one control part 2 in 2nd room, and it is 
sufficient to comprise so that a multiple plating 
part can be managed by one control part. 

[0053] 

Moreover, it omitted in the example of 
composition of the plating apparatus shown in 
above-mentioned FIG. 1 - FIG. 4. 
However, it installs equipment which needs a 
maintenance, such as a flow meter which 
measures the flow of liquid, such as a plating 
solution and electrolyte, a pressure indicator 
which measures the pressure, and a 
thermometer, to 2nd room where the degree of 
cleanness in which a control part 2 is installed is 
low. 

A fear of this contaminating with these 
maintenances 1st high room which is the 
degree of cleanness in which the plating part 1 
was installed disappears. 
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[0054] 

In addition, in the above-mentioned example of 
Embodiment, it used the plated body as plated 
base plates, such as a semiconductor wafer. 
However, naturally it is not what is limited to a 
base plate. 
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[ADVANTAGE OF THE INVENTION] 

As explained above, according to invention 
given in each claim, the following outstanding 
effects are acquired. 
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According to invention of claims 1 thru/or 4, it 
installs the equipment which needs 
maintenance operation in a control part as 
much as possible, it makes a plating part to 
perform the maintenance of the degree of 
necessary minimum. 

Since it installs a plating part in 1st room, and 
installs a control part in 2nd room, the 
contamination from a plating part can provide 
the plating apparatus of not contaminating with 
various kinds of maintenance operation of a 
control part 1st room in which the plating part is 
installed few. 
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[0057] 

Moreover, according to invention of Claim 2, O2 
gas occurs near the insoluble positive-electrode 
electrode of the plating chamber of a plating 
part, h 2 gas occurs near the negative-electrode 
electrode of the adjustment tank of a control 
part. 

However, the plating part and the control part 
are installed in the separate room, therefore 
It can provide a high safety plating apparatus by 
discharging to atmospheric air separately, 
without discharging 0 2 gas and H 2 gas to the 
same place. 

Moreover, let the positive-electrode electrode of 
the plating chamber of a plating part be the 
insoluble positive-electrode electrode, therefore 
It can provide a plating apparatus without the 
need of performing dirty positive-electrode 
electrode clearing work in 1st room in which the 
plating part was installed. 
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Moreover, according to invention of Claim 3, let 
1st room in which it installs a plating part be a 
clean room, let 2nd room in which it installs a 
control part be a utility room. 
Therefore, it is made to perform maintenance 
operation with a possibility of contaminating the 
clean room where the advanced degree of 
cleanness is demanded, by a utility room as 
much as possible, a contamination of a clean 
room can provide the plating apparatus which 
can be avoided as much as possible. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 
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[FIG. 1] 

'(Dtftjajc It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 



[IH2] 



[FIG. 2] 

[co^Mf^ It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 



[IH3] 



[FIG. 3] 

L^fftjjfe It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 
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[FIG. 4] 

:cDfft£Sc It is the figure showing the example of 
composition of the plating apparatus based on 
this invention. 
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[FIG. 5] 
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[(DWitffcM&TF. It is the figure showing the example of 
composition of the plating apparatus of the past. 



[06] 



[FIG. 6] 

It is the figure showing the example of 
composition of the plating apparatus of the past. 
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[DESCRIPTION OF SYMBOLS] 

1 Plating part 

1-1 Plating solution 

1-2 Plating tank 



1-3 
1-4 
1-5 
1-6 



1-3 
1-4 



£>o#®|g 1-5 

1-6 



Positive-electrode electrode 
Plated base plate 
Plating power source 
Pump 



1 
1 
1 
1 



7 

8 
9 

1 0 



1-7 
1-8 
1-9 
1-10 



Temperature regulator 
Pump 

Base-plate holder 
Sealing member 



1 
1 
1 
1 



1 1 

1 2 

1 3 

1 4 
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1-11 
1-12 

1-13 
1-14 



Casing 

Plating-solution tank 
Electrolyte tank 
Pump 



1 
1 
1 
1 



1 5 

1 6 

1 7 

1 9 



^>7° 



1-15 
1-16 
1-17 
1-19 



Pump 
Filter 
Filter 
Pump 



1-22 
1-23 

1-24 



1-22 
1-23 

(insolubility) 
1-24 



Electrolyte 

Positive-electrode electrode 

Plating chamber 
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2-6 2-6 
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2-10 >K^7 0 2-10 

2-11 7 A 2-11 

2-14 7^^^° 2-14 

2-15 UmMW%$ 2-15 

2-17 M^Etf 2-17 

2-20 2-20 

2-21 stf^?" 2-21 

2-23 li^Etf 2-23 

2 - 2 4 tf>7° 2-24 

2-25 f^ff 2-25 

2-26 2-26 

2-27 -f^V^&flg 2-27 
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Ion-exchange membrane 

Temperature regulator 
Ion-exchange membrane 
Positive-electrode electrode 
Negative-electrode electrode 

Pump 

Adjustment tank 
Gas removal valve 
Adjustment-tank power source 

Control part 
Adjustment tank 
Replenishment tank 
Replenishment tank 

Adding agent liquid 
Plating solution 
Pump 
Pump 

Pump 

Filter 

Pump 

Temperature regulator 

Replenishment tank 
Adding agent liquid 
Pump 

Replenishment tank 
Pump 

Adjustment tank 
Analyser 

Ion-exchange membrane 
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Configuration example of plating apparatus related to this invention 

1 : Plating part 

1-1 : Plating solution 

1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
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Configuration example of plating apparatus related to this invention 

1 : Plating part 

1-1 : Plating solution 

1-2: Plating tank 

1-3: Positive-electrode electrode 
1-4: Plated base plate 
1-9: Base-plate holder 

1- 11 : Casing 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
2-17: Replenishment tank 
2-26: Analyser 



7/24/2006 



41/45 Copyright (C) 2006 The Thomson Corporation. 



JP2000-160390-A 



[El 3] [FIG. 3] 




Configuration example of plating apparatus related to this invention 
[El 4] [FIG. 4] 




Configuration example of plating apparatus related to this invention 
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Configuration example of conventional plating apparatus 

1 : Plating part 

1-1 : Plating solution 

1-2: Plating tank 

1-3: Positive-electrode electrode 

1- 4: Plated base plate 
2: Control part 

2- 1 : Adjustment tank 
2-2: Replenishment tank 
2-3: Replenishment tank 
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Configuration example of conventional plating apparatus 

Configuration example of plating apparatus related to this invention 

1 : Plating part 

1-1 : Plating solution 

1-4: Plated base plate 

1-22: Electrolyte 

1-23: Positive-electrode electrode (insolubility) 

1-24: Plating chamber 

1-25: Ion-exchange membrane 

1-27: Ion-exchange membrane 

1-28: Positive-electrode electrode 

1-29: Negative-electrode electrode 

1- 31 : Adjustment tank 
2: Control part 

2- 2: Replenishment tank 
2-3: Replenishment tank 
2-17: Replenishment tank 
2-23: Replenishment tank 
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THOMSON SCIENTIFIC TERMS AND CONDITIONS 

Thomson Scientific Ltd shall not in any circumstances be liable or responsible for 
the completeness or accuracy of any Thomson Scientific translation and will not be 
liable for any direct, indirect, consequential or economic loss or loss of profit 
resulting directly or indirectly from the use of any translation by any customer. 

Thomson Scientific Ltd. is part of The Thomson Corporation 

Please visit our website: "vvwvvTHOMSONDERWENT.COM" (English) 

"www.thomsonscientificjp" (Japanese) 
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